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TECHNICAL DRAWING 
Fourth Edition 


by the late Frederick E. Giesecke, the late Alva 
Mitchell, and Henry Cecil Spencer, Director of the 
Department of Technical Drawing, Illinois Institute 
of Technology 


Technical drawing is presented as the engineer’s 
graphic language in this well-known text. It con- 
tains a discussion of the history and current impor- 
tance of technical drawing in engineering and 
industry; a section on the “‘do’s” and ‘‘don’ts”’ of 
practical design; recent ASA standards and ad- 
vanced engineering practice; various methods of 
graphical computation including nomography, 
arithmetic and algebraic solutions, and the graph- 
ical calculus. Other noteworthy features include a 
section of technical terms; a list of the most useful 
visual aids; air-brushed illustrations, and the ASA 
tables on metal fits and positional and geometric 
tolerancing. 


1958 844 pages HI. $8.00 


The following workbooks, designed to accompany 
the Giesecke-Mitchell-Spencer text, provide a 
comprehensive series of problems on fundamental 
aspects of technical drawing. 


TECHNICAL DRAWING PROBLEMS 
Third Edition 


by the late Frederick E. Giesecke, the late Alva 
Mitchell, and Henry Cecil Spencer 


Emphasizes freehand sketching and includes sev- 
eral sheets on graphs and engineering graphics. 


1959 98sheets paper $4.90 
Solutions manual available gratis 


TECHNICAL DRAWING PROBLEMS 
Series Ill 


by Henry Cecil Spencer and Ivan L. Hill, Professor 
of Technical Drawing, Illinois Institute of Tech- 
nology 


Features worksheets on drawing fundamentals plus 


graphical computation problems with stress on 
technical drawing. 


1960 80sheets paper 84%4”x11” $4.50 
Solutions manual available gratis 


Now in preparation, the SECOND EDITION of 
TECHNICAL DRAWING PROBLEMS 


Series Il 


by Henry Cecil Spencer 


Provides worksheets for practical current prob- 
lems taken directly from industry and connected 
with the industrial situations in which they were 


used by notes, supplementary drawings, and pic- 
torial drawings. 


The Macmillan Company 60 Fifth Avenue, New York 11, N.Y. A Division of The Crowell-Collier Publishing Company 
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TEXTS 


Fundamentals of Engineering Graphics 


by MYRON G. MOCHEL, Clarkson College of Technology 


Providing an insight into the scope and 
usefulness of engineering graphics, this 
text introduces the theory and methods 
of analyzing and solving three-dimen- 
sional space problems on a two-dimen- 
sional surface. Methods of conveying 
engineering information to others are 
discussed in terms of freehand graphical 
communication. 


1960 379 pp. 


CONTINUITY 


The use of complete concrete projects 
are established to explain theory and 
applications. 


USEFULNESS 


Material is introduced in order of its use- 
fulness and in coordination with concur- 
rent courses in mathematics and physics. 


Text price: $8.50 


For approval copie 


Prentice-Hall, Inc 
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Graphics for Engineers 


by WARREN J. LUZADDER, Purdue University 


The first book to attempt to meet the re- 
quirements set up by the ASEE Committee 
Report on engineering drawing courses. 


The young engineer will learn to appre- 
ciate engineering graphics both as a 
means of communication and as a most 
useful method for the analysis and solu- 
tion of many problems. 


1957 597 pp. 


NEW SYSTEM 


The problems and illustrations show and 
use the new two-place decimal system 
for dimensioning. 


COVERAGE 


Includes thorough coverage of basic de- 
scriptive geometry, vector geometry and 
the geometry for the construction of en- 
gineering charts. 


Text price: $7.50 


Fundamentals of Engineering Drawing, 4th Ed. 


by WARREN J. LUZADDER, Purdue University 


Specifically designed for beginning stu- 
dents, Luzadder’s text features an almost 
self-teaching approach that enables the 
student to grasp the material easily. The 
new edition incorporates the latest ASA 
and SAE practices and standards making 
it a truly modern teaching tool. 


1959 720 pp. 


CLARITY 


Early in the text students are introduced 
to basic fundamentals and language of 
the engineer and draftsman. 


ILLUSTRATIONS 


Four hundred new illustrations have been 
added to the Fourth Edition to accompany 
new material. 


Text price: $8.25 


PROBLEMS IN ENGINEERING DRAWING, 4th Ed., by Warren J. Lu- 
zadder, J. N. Arnold and F. H. Thompson, all of Purdue University 


1959 


Text price: $3.95 


Solutions—Free upon adoption (Restricted) 


Engineering Drawing Problems 


by LEWIS O. JOHNSON and IRWIN WLADAVER, New York University 


Featuring assignments drawn from more 
than 20 industrial firms, this text gives 
students realistic problems in engineering 
drawing. To provide the student with a 
degree of command while learning, al- 
most every topic is introduced with free- 
hand drawing. This is followed by thor- 
ough exercises in instrument work. 


1956 132 pp. 


write: Box 903, Dept. JEG 


Englewood Cliffs, N. J. 


paperbound, perforated, punched 


TESTED 
All of the problems in the text have been 
used in actual classes. 


COMPLETE 

Here are some of the problems that have 
been included: lettering, orthographic 
projection, isometric drawing and oblique 
drawing. Several problems in nomogra- 
phy, charts and graphs are also included. 


Text price: $5.00 


NEW BOOK 
ANNOUNCEMENT 


Available 


October 


A modern, completely new text for college courses in 
drawing, this book emphasizes the science of graphics. 


It concentrates on the use of graphics as an instrument 
of engineering analysis. 


The authors demonstrate how graphics can be used as 
a powerful tool for solving mathematical problems, 
and how in some cases, it provides a greater insight 
into problem solution than does the symbolic manipu- 
lations of mathematics. 


Also emphasized is the use of graphics as an instru- 
ment of conceptualization involving sketching of both 
a design idea and problem situations. 


Features ... 


Considerable emphasis placed on graphics as a tool 
for aiding the processes of thought, rather than as a 
means for communication. 


Focuses on the why and wherefore of drafting prac- 
tices and standardization, giving the student an insight 
into the thought processes involved and the funda- 
mental viewpoints essential to good practice. 


Includes chapters on graphical calculus, information 
flow diagrams, projective geometry, coordinate trans- 
formations, freehand sketching, and periodic functions. 


Freehand sketches used instead of more formal draw- 
ings, in many cases, to encourage freehand sketching 
of ideas. 


Many of the problems are of the project type, with 
several different solutions possible. 


GRAPHICS 


A University-level Graphics Text 


By 


JOHN T. RULE 


and 


STEVEN A. COONS 


Massachusetts Institute 


of Technology 
Contents... 
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Warped Surfaces 


Intersections and 
Developments 


Pictorial Drawing 


Graphics and Accu- 
racy 


Projective Construc- 
tions 


Vectors 


Scales, Slide Rules, 
and Nomograms 


Empirical Curves 
Periodic Functions 
Graphical Calculus 
Coordinate Systems 
Flow Diagrams 


Differential Equa- 
tions 


Graphical Investiga- 
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Projects 
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— Uther outstanding books from McGraw-Hill — 


ENGINEERING DRAWING, Second Edition 


By Frank Zozzora, University of Delaware. 391 pages, 
$7.25. Engineering Drawing Problems, Second Edition. 
192 pages, $4.50. 


A concise, profusely illustrated text emphasizing step- 
by-step procedures in engineering drawing. Both the 
text and the problems have been prepared to meet 
the needs of students at any level from trade school 
to university. This text will enable the student to 
cover the fundamentals of engineering drawing, de- 
scriptive geometry, and graphical analysis, in the 
short time alloted and to acquire those fundamentals 
basic to any drawing he may do in industry. 


ALTERNATE PROBLEM LAYOUTS 


By B. Leighton Wellman, Worcester Polytechnic Insti- 
tute. 110 sheets, $3.95. 


This all-new Alternate Edition of the problem lay- 
outs provides a second set of problems for use with 
the author's TECHNICAL DESCRIPTIVE GEOM- 
ETRY. These problems are exactly matched topically 
to those in the regular edition, allowing the instructor 
to use the same course outline by simply changing 
the problem numbers. The 110 sheets provide an 
economical device for covering all the topics essential 
to a complete and well balanced course in descriptive 
geometry. 


A MANUAL OF ENGINEERING 
DRAWING FOR STUDENTS AND 
DRAFTSMEN, New Ninth Edition 


By Thomas E. French; and Charles J. Vierck, Ohio State 
University. 744 pages, $8.50. 


This all-new ninth edition is an up-to-the-minute re- 
vision of the foremost text in its field. It conforms to 
the most recent standards set for engineering drawing 
and has been expanded for better explanation and 
coverage. Designed for the longer first-and-second- 
year courses, it is the most advanced material on 
graphic communications available. 


ELECTRICAL ENGINEERING PROBLEMS 


By Everard M. Williams and Frederick J. Young, Car- 
negie Institute of Technology. McGraw-Hill Series in 
Electrical and Electronic Engineering. 320 pages, $7.75. 


A collection of electrical engineering problems suit- 
able for use in “problem-solving” laboratory activities, 
this book includes selections dealing with linear and 
non-linear d-c and a-c circuits, electromechanical de- 
vices, transformers, magnetic-core switching circuits, 
rotating machines, and vacuum and semiconductor 
electronic circuits. The solutions of the problems re- 
quire methods emphasizing creative reasoning from 
basic science without empirical or technological 


“know-how.” 


ENGINEERING DRAWING PROBLEMS 


Series | 


By Hiram E. Grant, Washington University. 60 sheets 
plus a 32 page instructional booklet, $4.75. 


A general drawing problems book prepared by a 
master craftsman in the field. Every problem is a 
practical problem secured from industry. Individual 
sheets of the workbook are available separately in 
quantities of 35. Keyed to the principal texts. 


PROBLEMS IN GRAPHIC ANALYSIS 
By Percy H. Hill, Tufts University. 162 pages, $5.50. 


A problem book for the streamlined freshman engineer- 
ing drawing program. Combining engineering draw- 
ing and descriptive geometry, the text is designed for 
courses where emphasis is on the communication of 
3-dimensional ideas in a 2-dimensional medium, rather 
than on the refinements of the drafting technique. 
Many problems are included which require analysis 
and creative thinking on the part of the student. 


INTRODUCTORY GRAPHICS 


By J. Norman Arnold, Purdue University. 543 pages, 
$7.75. Instructor’s manual, $1.00. 


An engineering drawing book emphasizing graphical 
solutions to engineering and mathematical problems. 
It is designed to help the beginning student of en- 
gineering in the graphic representation of objects, 
data, and physical phenomena, as well as in the solu- 
tion of space and graphical analogue problems. 


PROBLEMS IN ENGINEERING DRAWING 


Series V 


By A. S. Levens, University of California; and A. E. Ed- 
strom, City College of San Francisco. 234 pages, $5.50. 


This thoroughly proven standard work has been com- 
pletely revised and enlarged in keeping with the latest 
engineering advances. Many important new features 
provide even greater assistance to the student in un- 
derstanding the fundamental principles of ortho- 
graphic drawing. Keyed to principal texts in the field. 


APPLIED DESCRIPTIVE GEOMETRY 
PROBLEMS 


By Ernest R. Weidhaas, Pennsylvania State University. 
174 pages, $3.95. 


The author of this collection of practical descriptive 
geometry problems feels that while fundamentals are 
of prime importance, of nearly equal importance 1s 
the ability to apply these fundamentals. It is the spe- 
cific intent of these problems to encourage the tran- 
sition from academic theory to practical application 
by introducing the student to as wide a variety of 
practical problems as possible. 


copies available on approval 
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DRAFTSMEN ARE COMMUNICATORS 


In a corporation, detailers, layout men, and designers work with 
the engineers in each development group. Without these men on 
the drawing boards there would be no engineering accomplishments. 


The vital role of these men in the engineering program is 

emphasized by Charles A. Chayne, Vice President of General Motors. 

In a statement to educators and professional men in engineering, 

Mr. Chayne has said: "Drafting is probably the engineer's most 
important form of communication. Just as picture-writing, the first 
form of written communication, was used to express thoughts and records, 
so do engineers working with graphics mold intangible ideas and theories 
into tangible goods and products. The real creative engineering is 
done in the drafting room, and there must be a design before there can 
be a test or experimental program," 


In order to be successful in our competitive market, an engineering 
product must be functional; it should be simple, compact, low in cost, 
light in weight and trouble-free. The refinement of a design to its 
simplest and most economical form is accomplished by graphical study 
on the drawing board. 


Using the language of his profession, engineering drawing, the designer 
evolves the engineer's abstract idea into tangible and practical form. 
During this evolution, problems will be discovered, alternate arrange- 
ments visualized, and other areas of investigation indicated and 
pursued by designer and layout man, until eventually the optimum 

design is reached. Finally, detail and assembly drawings must be 

made to convey all information necessary for manufacture of the product. 


An artist strives to produce a picture by lines, shading and color: 
he may only suggest his meaning. The engineer has a greater task. 
Rather than suggest, he must give exact and positive information on 
the machine or structure existing in his mind. To the engineer, 
engineering drawing is more than a pictorial representation; it is 
a complete graphical language. 


The above article is from Autogineer, Employe publication of 
GM Engineering Staff, January, 1961. Our Cover photograph shows 


some of these men at work. 
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Editorial 
RELATIVITY AND RE-EVALUATION 


In Engineering Education, the relativity of 
one part to others must be weighed and adjusted. 

After years of argument, socio—humanistic 
subjects have moved into engineering curricula. 

In reasoning for these subjects, were established 
engineering subjects irrationally devalued? 
Rather than add socio-humanities and thus extend 
the undergraduate program to four and one-half or 
five years, most colleges have provided for these 
new subjects by deleting or reducing time for 
historically proven engineering subjects. 
Although they are of continuing or increased 
importance, certain professional engineering 
courses have been sacrificed for a melange of 
sociology, art, philosophy, more English and 
various life-adjustment electives. 

U. S. colleges of engineering are producing 
a better-adjusted (happy) graduate with less 
technical knowledge. Has the philosophy of life- 
adjustment been carried too far? Should pursuit 
of happiness, security and pleasing personality 
displace necessary and practical learning in 
engineering disciplines? 

Examine the relativity of one part of engi- 
neering, engineering drawing (drawing, descriptive 
geometry, nomography, axonometry, etc.) to one of 
the socio=humanistic subjects which have displaced 
engineering drawing, English (rhetoric, composi- 
tion, exposition, speech, verbel communication, 
oral interpretation, literature, drama, etc.). 

Engineering drawing is a new science to the 
engineering freshman, a new kind of mathematics 
and communication. As have all engineering con- 
cepts, drawing has become more complex. In Europe, 
descriptive geometry is taught in the department 
of Mathematics and Descriptive Geometry; while the 
subject has been dropped in the U. S. to make room 
for non-engineering subjects, descriptive geometry 
maintains high respect in European engineering 
curricula. 

Formerly, engineering drawing was allowed as 
much time or more than English in engineering 
curricula. Now, in spite of the enlarged scope of 
the subject, engineering drawing has been cut down 
to three or four credits in many colleges, or 
nearly eliminated in others. Such limited drawing 
courses give the student competence in drawing 
simple blocks and other elementary knowledge. 
universities confront the engineering freshman 
with formidable courses in drawing, On the other 
hand, college English requirements in various forms 
have been amplified to twelve credits or more for 
the engineering student, 

A college-calibre intellect should achieve 
competence in the English language after seventeen 
years of use and twelve years of fair pre-college 
instruction. If the quality of a student's learn- 
ing is adequate year-by-year, then a thirteenth or 
fourteenth year of English (in college) should 
make little improvement on the proficiency gained 
in twelve years. 


Few 


In Russia, learning the Russian language is 
accomplished in the ten years preceding college. 

No valuable college time is lost educating Russien 
engineers in academic courses on writing, reading or 
speaking Russian! It is also noteworthy that many 
Russian students entering college have some facility 
with the English language as well! 

Is the American student so inferior that he 
cannot properly prepare himself in his native 
language in the twelve years before college entrance 
From grades 1 to 14 inclusive, our engineering 
student must have some form of English; yet, he 
is supposedly brighter than average. This 
requirement disregards the relativity of English 
ability to abilities in other critical areas. 

In relativity, the engineering student learns 
but a trifle of engineering drawing and descriptive 
geometry. Often he receives but a short exposure 
to the geometry, calculations and nomography 
(mathematics), the complex standards, and the 
communication of engineering drawing in a one- 
semester course! It is now a decision-in-being 

in American universities to overcome deficient 
ability in the mother-tongus, English, rather than 
assure reasonable competence in engineering drawing 
for our engineers} If one could imagine English 
instruction in the student's lifetime so meager as 
that allotted to engineering drawing, the student 
would learn a few letters of the alphabet, the 
spelling, sounding and meaning of a hundred words 
or so, and the manual-mental skills of sentences 
such as "I see the black dog." 

Is it a fitting task for a university to remedy 
the inadequacy of pre-college teaching of English? 
Rather, the university might well offer remedial 
non-credit courses in English for those who cannot 
prepare themselves in'the twelve years before they 
approach the college door. College students pre- 
paring to teach English in elementary and secondary 
schools should concentrate on English and literature 
courses, and less on courses in educational theory 
and philosophy. With better-equipped teachers of 
English, twelve years of the subject should be more 
than enough. Our young people are not entirely at 
fault in learning less of their language in twelve 
years than European children learn in ten. 

After these years of implementation of "The 
Evaluation of Engineering Education" it is now prope 
to examine the results of this experiment and to re- 
evaluate engineering education. In such re-appraisa 
practicing engineers should have some voice as well 
as the professors. Perhaps improper relativity has 
been effected between "life-adjustment" subjects 
and certain engineering fundamentals which are now 
slighted or omitted. Socio-humanities are learned 
by living, in the home, the family, community and 
church; the classroom is a poor laboratory. 

We should restore to an adequate level certain 
engineering subjects which have been sacrificed to 
make room for socio=humanistic subjects which are 
remedial (such as English), which can be readily 
learned by extra-curricular reading and activity, 
or which principally derive from life-experience. 
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APPLICATION OF GRAPHICS AND NOMOGRAPHY TO HEAT TRANSFZR STUDIES 
By Wickliffe B. Hendry 


Westinghouse Electric Corporation 


Aviation Gas Turbine Division 


Graphics is used extensively in heat transfer “A 
studies to encompass a great diversity of applica- po 
tions. The diversity of applications is best i 
indicated, perhaps, by considering two aspects of 
heat transfer studies. First, heat trensfer may Ya 
occur by conduction, convection, or rediation. i 
Second, heat transfer studies follow a general ; 
pattern which is typical of most engineering 
studies. 

The applications of graphics vary to a marked 
degree with the mechanism of heat transfer under 
study. Applications in conduction, for example, 
include the graphical solutions to problems as 
well as the grephical presentation of quite diffi- 
cult analytical solutions. Applications in con- 
vection pertain to the graphical presentetion of 
date such as nomographs for fluid properties, 
graphs of heat transfer surface characteristics, 
and graphical solutions to problems. Typical 
applications in radiation include the graphical 
determination and presentation of the view factor 
for various geometrical configurations. 

The applications of graphics also vary 

greatly with the different stages of a study. 
For example, heat transfer studies follow a general FIGURE 1. SLAB WITH SURFACE QUENCHING 
pattern which consists of a series of steps. The 
first step is a statement of the problem. Subse- 
quent steps are preparation of the problem for | teo—-——~— 
solution, solution, interpretation of the results, 
and presentation of the conclusions with appropri- — 
ate recommendations. 

Let us now look at some illustrative examples 
of graphics in heat transfer studies. These ex- 
amples are arranged in three groups. The first 
group, consisting of figures 1 through 3, shows 
typical graphical solutions of a trensient-state, | 
heat conduction problem. The second group, con- 
sisting of figures 4 through 12, traces the design 

| 
| 


ADIABATIC WALL 


\\\ 


ADIABATIC WALL 


of a cross-flow, heat-exchanger core from the 
original statement of duty requirements to the 
final design. The last group, consisting of 
figures 13 and 14, is a graphical presentation of | t, 
results from recent studies of radiators for power- | 


plants to operate in space. 3.5 


> 


Graphicsl Solution of Transient-State Heat FIGURE 2. SCHMIDT'S GRAPHICAL METHOD 
Conduction Problem 


Figure 1 shows a slab of steel initially ata Figure 2 shows a graphical procedure for 
uniform temperature of to°F. The right-hand face | determining the temperature time history in the 
is bounded by an adiabatic wall. At time zero a slab. This particular technique is Schmidt's 
fluid is suddenly brought into contect with the graphical method and is discussed at length in 
left-hand face. It is desired to know the subse- various heat transfer texts. Note that this method 
quent temperature-time history in the slab as well | also shows the temperature gradient at the left 
as the total energy which has flowed from the slab| boundary of the slab, as well as at interior 
to the fluid at any subsequent time. points. This temperature gradient permits the 


/ 
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heat flux density across the left face of the slab 
to be expressed as a function of time as shown in 
figure 3. Thus, the total energy which has flowed 
from the slab to the surrounding fluid in time t4 
is represented by the area under the curve in fig- 
ure 


q 


FIGURE 3. HEAT FLUX DENSITY VS TIME 


Design of a Cross—Flow, Heat Exchanger Core 


Figure 4 is a simple sketch of a cross-flow, 
heat-exchanger core for a certain application. 
As may be noted two fluids flow through the core. 
Fluid 1 flows through the tubes from back to front, 
while fluid 2 flows across the tubes from bottom 
to top. Energy is transferred by convection from 
the high temperature fluid into the tube walls. 
This energy then flows by conduction across the 
tube walls and thence by convection into the low 
temperature fluid. 


FLUID 2 


FLUID 1 


FIGURE 4. CROSSFLOW HEAT EXCHANGER CORE 


The problem statement usually includes the fluid 
flow rates, fluid statés at inlet to the heat-exchang 
desired performance, and various limitations on over 
all geometry. The solution specifies the surface 
geometries; i. e., it describes the tube diameter, 
tube spacing, fin spacing, fin height, fin thickness, 
and other related dimensions. The solution also 
specifies the over all dimensions of the heat— 
exchanger core. 


T 


FIGURE 5. TEMPERATURE-ENTROPY DIAGRAM FOR WATI 


FIGURE 6. ENTHALPY-ENTROPY DIAGRAM FOR WATER 


The first step in the solution of this problem 
is to determine the fluid states at exit from the 
heat exchanger. One of the more conventional graphi- 
cal aids used for this purpose is the temperature- 
entropy diagram, figure 5. As you may note, an ideal 
Rankine cycle with superheat is shown in the heavy 
lines while the vapor dome is indicated by the light 
line. The critical point is indicated by the heavy 
black dot. There are four heat exchangers in this 
cycle: (1) feedwater heater, (2) boiler, (3) super- 
heater, and (4) condenser. This graphical aid thus 
enables one to immediately identify all fluid states 
in which he may be interested. 

Another common graphical aid used for a similar 
purpose is the familiar Mollier diagram shown in 
figure 6, Again the Rankine cycle with superheat 
is shown by the heavy lines, the vapor dome is shown 
by the light line, and the critical point by the dot. 
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_The second step in the solution of this prob- 
lem is to determine the various fluid properties 
required for establishing the heat flux density. 
Figure 7 is a nomograph showing the specific heat 
of Dowtherm A as a function of temperature. One of 
the big advantages of this nomograph is that the 
specific heats of many fluids can be show on only 
page a variety of reference points. 

y one point is shown on this j j 
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FIGURE 7. SPECIFIC HEAT OF DOWTHERM A 


Another fluid property required for the 
calculations is viscosity. Figure & is another 
nomograph, similar to figure 7 except that viscos- 
ity is the right hand scale and the appropriate 
reference point is located by stating the proper 
grids (x,y). 

Figure 9 is another nomograph expressing 
another heat transfer parameter, the Prandtl 
number as a function of temperature. 

One continues in this fashion until all of 
the necessary fluid properties are known for both 
heat transfer fluids. 

The third step in the solution is to determine 
the proper heat-transfer surface geometries. This 
is a rather nebulous and difficult aspect of the 
procedure; therefore, let us assume that the 
surfaces are known. There are certain surface 
parameters which are ordinarily presented graphi- 
cally as shown in figure 10. One of these para- 
meters is the dimensionless friction factor, f, 
with which you are probably familiar. It is used 


to determine pressure loss across the heat exchanger 


core. The other perameter is the dimensionless heat 
transfer factor, j, used for determining the heat flux 
density. Both the heet transfer factor, Jj, and the 
friction factor, f, are expressed as a function of 

the Reynolds number, Re. Two such graphs are 

required for the heat exchanger core: One for the 
inside of the tubes and one for the finned side of 

the tubes. 
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FIGURE 9. PRANDTL NUMBER FOR WATER 


JOURNAL OF ENGINEERING GRAPHICS 


The fourth step in the solution is to solve a 
system of about 17 equations which include all of 
the necessary relations. In some of our earlier 
work on this problem, the 17 equations were reduced 
to one such as is shown in figure 11. As you may 
note f (Re) is a double-valued function. Only one 
of the roots is a solution to our problem, of 
course. This, plus some other undesirable charac 
teristics of the curve caused us to run into diffi- 
culties with the digital computing machinery used 
to solve the equation. This graphical presentation 
of the function, with values taken from the compu- 
ter print-out, was invaluable in helping to direct 
the computer to a successful closure on the proper 
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FIGURE 10. HEAT TRANSFER AND FRICTION FACTORS 
FOR FIN AND TUBE SURFACE 


f(Re) 


Re 


FIGURE 11. SOLUTION OF CROSSFLOW HEAT EXCHANGER 
PROBLEM 


problem by a much 
The present solution 
the abscissa is a 


We have since reworked this 
more thorough analytical study. 
is shown in figure 12, in which 
function g(Re) and the ordinate is a function h(Re). 
As you may note the function is single-—valued 
within the domain of g(Re) between zero and l. 

Thus, the solution is unique and straightforward. 
The last step in our problem, now that one of 
the unknowns has been determined is to evaluate each 

of the other 16 unknowns in a systematic manner. 


h(Re) 


1.0 


1.0 g(Re) 


FIGURE 12. SOLUTION OF CROSSFLOW HEAT EXCHANGER 
PROBLEM 


Radiators for Space Aircraft 


There is considerable activity at the present 
time in the study of radiators for space craft. 
These radiators are expected to meet a number of 
requirements in addition to those imposed on 
conventional heat exchangers. Some of these re—- 
quirements are resistance to meteoroid penetration, 
minimum mass, and operation in a no gravity field. 


1.0 
0.7 
Fy / 
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FIGURE 13. FIN VIEW FACTOR VERSUS B/D 


Figure 13 is taken from a paper by J. P, i- 
nan and W. P. Berggren, "Some 
Criteria for Space Vehicles", Trans. ASME, Journal 
of Heat Transfer, Vol. 81, C, No. 3, August 9. Le 
pertains to a fin and tube heat exchanger as shown 
by the sketch in the lower right hand corner. The 
abscissa is the ratio of fin height to tube diameter 
B/D, and the ordinate is the view factor, Fp, for 
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elements of fin surface area. The parameter X is 
merely a dimensionless presentation of position 
along the fin height. 

The significance of this graph stems from the 
fact that space radiators reject energy by radia- 
tion only. Thus, each element of fin area should 
have the maximum possible view of low temperature 
space. That is, the fins should not see the tube 
walls. As shown by the parameter X = 1.0, the fin 
view factor is highest at the midpoint between 
tube centerlines. The highest view factor for all 
elements of fin area is achieved, of course, by 
choosing the largest possible value of B/D. 


1000 


wn 
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q/A and q/W 


200 


IGURE 14. WASTE HEAT RADIATOR CHARACTERISTICS 


Figure 14 is another example of the applications 
of graphics to space radiators. The abscissa, Q, 
is the total heat load with which the radiator is 
expected to dissipate during its lifetime. The 
ordinate represents two different quantities: The 
time rate at which energy is rejected for a unit 
area of radiator surface, q/A, and the time rate 
at which energy is rejected for a unit mass of the 
radiator, q/W. A problem example will assist in 
explanation of the graph: 

The required value of Q is known as indicated 
by the vertical broken line. The radiating tempera- 
ture is 200°F. Choosing the dot-dash line, as shown 
in the legend, we note that 4/A is about 500. 
Similarly, q/W is about 500 for a radiating tempera- 
ture of 300°F, The required tube wall thickness 
for the specified life of the radiator is shown 
by the third parameter to be about 0.082 inch for 
a radiating temperature of 300°F, 


Summary 


Graphics is used extensively in heat transfer 
studies to encompass a great diversity of applica- 
tions, Some examples of these applications have 
been presented for heat transfer by conduction, 
convection, and radiation. Other examples have 
shown the use of graphics for recording fluid 
properties, as an aid to numerical computations 
with digital machinery, and for presenting the 
results of complex analytical studies. Lastly, 
it is shown that as heat transfer studies expand 
into new areas there is an ever increasing demand 
for the applications of graphics. 
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ENGINEERING GRAPHICS DIVISION 


THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


ANNUAL MEETING 


UNIVERSITY OF KENTUCKY 
Lexington, Kentucky 


June 26 to 30, 1961 


- PROGRAM 


Monday - June 26 


6:30 pem. 
Executive Committee Dinner and Business 
Meeting (Current and newly elected members and 
guests). Presiding: Irwin Wladaver, NYU 


Tuesday - June 27 
12:00 Noon 


Annual business meeting 
Presiding: Irwin Wladaver, NYU 


Joint meeting of the Divisions of Technical 
Institutes and Engineering Graphics 
Theme; Visual Communication 
Presiding: E. W. Jacunski, U. of Florida 


1. Philosophy of Visual Communications. 
B. V. Schultz, Market Research, 
The Tecnifax Corp., Holyoke, Mass. 
2. Devices in Visual Communications: 
In Engineering Graphics, 
L. O. Johnson, NYU 
In Descriptive Geometry, 
R. B. Thornhill, Wayne State U. 
In Graphical Communications, 
W. B. Rogers, U. S. Military Academy 
In the Technical Institute, 
R. J. Young, Wentworth Institute 
3. Recent Developments in Methods of 
Reproduction. Albert Prioletta, Port of 
New York Authority, New York, N. Y. 


7300 p.m. 
Workshop in Visual Communications. 
Presiding: Mary F. Blade, The Cooper Union. 
Staff: B. V. Schultz, Market Research, 
Tecnifax Corp., Holyoke, Mass. 
Sheldon Dunlap, Cincinnati Branch Manager, 
Tecnifax Corp., Cincinnati, Ohio 


Wednesday - June 28 


12:00 Noon 
Joint Luncheon of the Divisions of: 
Aeronautical Engineering, Educational Methods, 
Engineering Economy, Engineering Graphics, 


Evening Engineering Education, Industrial 
Engineering, Mechanics, Nuclear Committee, 
Textile Engineering 


Theme: An American Company Operating in 
Underdeveloped Nations. 
Presiding: N. N. Barish, NYU 
Speaker: F. E, Larkin, W. R. Grace and Co., 
7 Hanover Square, New York, N. Y. 


2300) Dells 


Joint Meeting of the Divisions of: 

Agricultural Engineering, Architectural 
Engineering, Civil Engineering (Committee #1), 
Educational Methods, Electrical Engineering, 
Engineering Graphics, Engineering School 
Libraries, English, Evening Engineering Educatio: 
Humanities and Social Sciences, Mechanics, Physi 


Theme: The Birth of a Book — The Mutual 
Responsibilities of Publishers and Authors. 


Presiding: Irwin Wladaver, NYU. 
Moderator: B. R. Teare, Jr., Carnegie Institute 
of Technology 


Publishers' Panel: R. F. Bitner, Assistant Vice 
President, Prentice Hall, Inc., Englewood Cliffs 
N. J. 

C. L. Skelley, Editorial Consultant, Holt, Rine- 
hart & Winston, 383 Madison Ave., New York, N. Y 
C. B. Stoll, Editor, John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. 

K, I, Zeigler, Editor-in-chief, College Dept., 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., 

New York, N. Y. 


Authors' Panel: 

P, F. Chenea, Purdue.U. 

H. A. Foecke, U. of Notre Dame 

Archie Higdon, U. S. Air Force Academy 

J. W. Souther, U. of Washington 

B. L. Wellman, Worcester Polytechnic Institute 


6:30 p.m. 


ANNUAL DINNER 
Presiding: Irwin Wladaver, NYU 
Speaker: Mr. Penrose Ecton, Lexington, Kentucky 


OF 
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Thursday - June 29 


9:00 a.m. 
Conference 
Theme: Engineering Graphics in Transition 
Presiding: J. S. Dobrovolny, U. of Dllinois 
1. Advanced Drafting in Senior High Schools, 
R. L. Barton, the Texas Education Agency 


2. Foundations in Graphics Through Industrial 
Arts, Paul DeVore, State U. of N.Y., Oswego 
3. Educational Relations and the Division of 
Engineering Graphics, 
Gustav Rook, Northeastern U. 


STUDENT WORK AND QUIZZES DISPLAY -ASEE 


Annual Meeting - Engineering Graphics Division 


University of Kentucky 
June 26-30, 1961 


The committee is eager to have on hand at Kentucky 
an outstanding display of student work and quizzes 
for examination by Graphics Division members, 
Every year new instructors join our ranks, This 
group of newcomers as well as all veteran instruc- 
tors can find something of value in the annual 
display. This year we would particularly like 

to have on display: 


1. Material used in graduate or undergraduate 
courses in advanced graphics. 


2. Materials from courses particularly designed 
for special curricula (i. e., Graphics for 
Electrical Engineers, Geology Majors, etc.) 


3. Student work and quizzes from Engineering 
Graphics courses of all types. 


4. Examples of courses taught for non-degree 
programs in drafting or graphics. 


5. Interest has been indicated in the display of 
models or other devices used in the presentation 
of course material. 


To facilitate handling and prevent possible loss, 
display material should be in bound or assembled 
form. The exhibitor should transport it to 
Kentucky. However, packages may be sent postpaid 
to Professor Hoffman, Engineering Drawing Depart- 
ment, University of Kentucky, Lexington, Kentucky. 


Please include a statement on or inside the cover 
indicating the number of hours per week, credits 
and other pertinent data. 


C. K. Hoffman, U. of Kentucky 
E. T. Ratledge, U. of Wisconsin 
(Milwaukee ) 


Co—Chairmen: 


1:30 p.m. Group Picture 
2:00 p.m. 
Conference 
Theme : 
Presiding: 5. A. Coons, M. I. T. 
Correlating Graphics with Basic Engineering 
Sciences, P. M. Reinhard, U. of Detroit 
Graphics-—-A First Design Course, 
J. B. Reswick, Case Inst. of Technology 
3. A Few Areas Where Better Use of Graphics 
Would Improve Comnunication, 
J. W. McCutchan, U. of California, L. A. 


NOMOGRAPHY AWARD 


The annual award of $100.00 for the best 
engineering nomograph published between 

January 1, 1960 and December 31, 1960 will 

be presented at the Annual Meeting of A.S.E.E., 
June, 1961. This award for the Fifth Nomography 
Competition was generously donated by the 
International Harvester Company. 


Richard G. Huzarski 
Chairman 
Nomography Committee 


PRE-REGISTER 


M 
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THE FUNCTION OF GRAPHIC AND ILLUSTRATIVE LANGUAGES IN THE COMMUNICATION PROCESS 


By Robert A. Sencer 


Rensselaer Polytechnic Institute 


In the curriculum for the master's degree in 
technical writing is the course, Methods of Presen- 
tation. This explores the cooperative function of 
the verbal and non-verbal languages in technical 
writing. People in technical communications should 
let people in engineering drawing know of their 
ideas and principles, and should solicit _the criti- 
cisms of engineering drawing people about these 
ideas. 

The title of this paper contains the phrase 
graphic and illustrative languages. The paper con- 
tains the phrases non-verbal languages and engineer 
ing drawing. These phrases should be considered 
somewhat synonymous. 

A basic principle in consideration of tech- 
nical writing, whether as a prime skill of the 
professional technical writer or as an auxiliary 
skill of the engineer or scientist, is that the 
person who writes must exert a good deal of 
cooperative effort between verbalization and 
drawing. To do this, the writer must recognize the 
functions and the limitations of both these 
languages. Hach language has its own functions and 
its own limitations, and it is the proper recogni- 
tion and use of these that leads to the utmost 
efficiency in the communication process, especially] 
in technology. 

First, the function of the verbal language 
will be outlined. It might be described simply as 
this: to act as a vehicle carrying information 
from one person, the writer, to another person, the 
reader. To be successful, the writer must see 
that his vehicle carries this information correctly, 
consisely, and therefore efficiently. To accomplish 


(oom) VEHICLE (0) 


dhe 


A Writer-Reader Information Flow Diagram 
(An Over-Simplification of Communication) 


this function, verbal language uses certain ab- 
stract symbols in quite a number of ways: as names 
of things (nouns and pronouns), as names of actions 
and states of being (verbs), as qualitative and 
quantitative statements (adjectives and adverbs) 
and as statements of relationships (prepositions 
and conjunctions), 


PREPOSITIONS PRONOUNS 
NOUNS CONJUNCTIONS 
ADVERBS ADJECTIVES VERBS 


Fig. 2. The Communication Vehicle 


To continue to accomplish its function, verbal 
language has to have structure. This structure is 
one of a single dimension; it is linear. Its basic 
structural principle is Time, or chronology. 

In Figure 3, three rather comnon symbols have 
been arranged in a completely random order. In 
looking at such an array, anyone would have to admit, 
that no information is being transmitted. 


LIKES MARY LIKES 
LIKES 
JACK JACK 


JACK MARY MARY 


Fig. 3. Random Distribution of Verbal Symbols 

If, however, the symbols are arranged in a time 
sequence-—-that is, with one symbol following another 
--some progress toward communication is achieved. 
Figure 4 shows several possibilities, some of which 
still make no sense, others comprehensible sense. 


LIKES MARY JACK 

JACK MARY LIKES 

MARY JACK LIKES 

JACK LIKES MARY 

MARY LIKES JACK 

LIKES JACK MARY 
Fig. 4. Verbal Symbols Arranged in Several Time 
Sequences. 


And finally, verbal language has several kinds 
of organization, noneof which lends itself readily 
to a non-verbal analogy. These various orgeniza-— 
tions result in written communication which we call 
description, narration, persuasion, and direction ar 
instruction. (There are a number of other kinds of | 
organization, used primarily in fiction, which do 
not concern this paper.) 

Now the function of the non-verbal language will 
be outlined. This language, the graphic and illustz 
tive language, engineering drawing, has a primary 
function, exactly the same as that of the verbal 
language; to act as the vehicle carrying information 
from one person, the writer, the draftsman, the 
engineer, to another person, the reader, 


DRAFTSMAN ENGINEER 


VEHICLE 


ENGINEER READER 


Fig. 5. An Engineer-Reader Information Flow Diagras 
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To accomplish this function, the non-verbal 
language uses realistic symbols, generally, rather 
than abstract symbols as does the verbal language. 
That is to say, the non-verbal language uses, not 
the real thing itself, but an approximate, visual 
representation of it. The most realistic repre- 
sentation is the scale model; then the photograph 
and the artist's rendering. This is a frequent ; 
use of the non-verbal language, the representation 
on paper of the real thing, at least in appearance 
and description. 

A somewhat less visually realistic represen- 
tation is exemplified by linear perspectives, 
isometrics and axonometrics, and orthographic 
views. These devices represent exact shape and 
dimensional information. The really non-realistic 
symbolization is exemplified by graphs and curves, 
flow diagrams, schematics, circuit diagrams, and 
charts. These uses of the non-verbal languages 
convey mostly information of relationships and 
function, but convey them only in a rather approxi- 
mate way. 

It can be seen from this brief examination 
that the structure of the non-verbal languages is 
purely spatial--as differentiated from that of the 
verbal languages which is chronological. This 
structure is two-dimensional in essence, with some 
approximation of a third dimension, and even an 
attempt—-usually unsuccessful—-to represent a 
fourth dimension. The increasing use of three 
dimensional scale models in the profession of 
technical writing is an interesting phenomenon, 
by the way. 

The functions of both the verbal and non- 
verbal languages have been discussed; now to some 
of the significant, limiting factors of the verbal 
languages. First is the factor of comprehensibi- 
lity or understandibility. Verbal languages fre- 


quently falter in their achieving comprehensibility. 


of vocabulary and idiomatic difficulties 
and the consequent possibility of ambiguity or even 
failure of communication. For instance, we all 
recognize that the word graphic means drawing; but 
it also means other things, as indicated by this 
quotation from Webster's dictionary: 


because 


Graphic: Well delineated; vividly described; 
of or pertaining to the arts of painting, draw- 
ing, engraving, and other arts; of or pertaining 
to writing or to representation by graphs or 
diagrams." 


It is only the context and the resultant connota- 
tion of the word or the symbol that tell the 
reader which meaning is intended. 

A second limiting factor of verbal language 
is the complexity and density of the structure and 
organization. We all know the difficulty that is 
presented, for instance, by a too-long, too-compli- 
cated sentence: "Whenever an atom emits an alpha 
particle it loses an atom of helium and hence its 
atomic weight is diminished by four units and its 
chemical valency by two units, the emission of a 
beta particle causing no change in atomic weight 


(since the mass of the beta particle is only one 
seventeen-hundredth of the atom of hydrogen), but 


the valency increasing by one unit." (This sentence 
is taken from a well-known encyclopedia, ) 

We all know the difficulty encountered when we 
have to read a badly organized paragraph. And we 
all know the difficulty that is experienced when 
we read a page or a paper which contains simply 
too much to be encompassed in the space of time 
indicated by the printed page. 

A third limiting factor of verbal language is 
its subjectivity. Individual comprehension and 
reaction toward certain kinds of words and phrases 
tend to fog the intent of the writer simply because 
the writer and the reader have not used common 
techniques or tools to carry the information. 

Here is an example of writing which, by its 
peculiar style, by its subjective reaction on 
certain readers, becomes foggy. Notice how one's 
attention is distracted from the primary information 
of the following letter toward some kind of con- 
sideration of what kind of person the writer of 
the letter could possibly be. 


To: Prof. R. A. Sencer 
From: John H. Doe 
Ref: Paper delivered, TWE Convention 


November 15, 1956 


The undersigned, unable to attend referenced 
Convention, requests the kindness of the speaker 
in providing two (2) copies of referenced paper. 


Respectfully yours, 
(Facsimile of an actual letter to the author) 


The next consideration, in logical sequence, 
should be whether the non-verbal languages have 
parallel limitations and/or disadvantages. One 
of the limitations of the non-verbal languages is 
that they are almost purely descriptive. This 
limitation, however, creates for the engineer- 
reader team an advantage. Engineering drawing, - 
being simple and direct in its function, tends to 
be easily comprehended (assuming the engineer and 
the reader have had adequate education in the 
science). Secondly, the complexity and density of 
information conveyed on one drawing sheet is limited 
by the physical size of the presentation. To 
describe one engineering item, such as a missile, 
thousands of such drawings with interrelated in- 
formation may be required. In the verbal languages, 
however, pages end in the middle of paragraphs, 
in the midst of presentation of complex ideas, but 
we simply turn the page. We interrupt with foot- 
notes and definitions and pay no attention to the 
logical display. The only exception to this is 4 
techniaue used in journalistic reporting where the 
reporter makes his page end at some logical break 
in the continuity of informetion. 

A third combination limitation and advantage of 
the non-verbal language is the built-in objectivity. 
Engineering drawing is by nature impersonal. 
Drawings use universally understood symbolization—— 
at least within subject areas and among graphically 
sophisticated people--end if there are any doubts, 
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legends are given to explain the symbols. It is 
only when we leave the fields of engineering, 
science, technology, that we begin to use little 
people to represent quantities, that we begin to 
use cartoon techniques, that we begin to put 
people into the drawings, that we make drawing 
personal. A possible exception to this is in arch- 
itectural drawing where, for some purposes, the 
architect's personality, his artistic abilities, 
his techniques may have something to say to the 
reader. 

What does all this amount to? - Here are some 
conclusions we have drawn from these observations 
and principles. Here is the essence of some of the 
teaching that goes into a graduate program in 
technical writing. 

1. Over-all description and appearance can be most 
efficiently presented by drawing or by other tech- 
nigues in the non-verbal languages. 

2. Qualitative statements may be presented by 
drawings only if the qualities are physical, spatial, 


3. Qualities of value and refinement are better 
presented by words. 

4. Relationships may be presented by drawing best 
when those relationships are spatial. Relation- 
ships of kind, of interdependence, of definition 
and condition are best presented by words. 

One final note: Whether the communication is 
achieved by words or by graphics, it must be kept 
in focus. We have found, for instance, that the 
bulk of the writing produced by professicnal tech- 
nical writers is produced to describe the nature 
and function of equipment, devices, apparatus, 
machines, things. In this kind of writing, the 
verbal language must follow the non-verbal. 
Another large proportion of such writing, however, 
is produced to state the operation, action, move- 
ment, manipulation, and control of things. Here 
the non-verbal must bow to the verbal. In each 
case, the inherent function of the particuler 
language is the guiding principle for its use. 
Hach language has a job to do and we must know 
what that job is. 


Annual Meeting 

of 

The American Society for 
Engineering Education 

Division of Engineering Graphics 
June 26 = 30, 1961 

University of Kentucky 
Lexington, Kentucky 


Preregister Now 
And Avoid The Rush 


Ready Now! 
The Hoelscher and Springer Workbooks with the 


PLUS! 


The same number of plates in both the Drawing 
and Descriptive Geometry workbooks ........ 


PLUS 


Problems in Graphics 


PLUS 


Worksheets for the Problems in Graphics in the workbooks. 


Information on Availability: 


* Drawing, Series A and Geometry, Series No. 1 
are ready now with these PLUS values. 


* Drawing, Series C and D and Geometry, Series 
No. 3 will be finished by late summer. 


* Drawing, Series B and Geometry, Series Nos. 2 
and 4 are available as presently published. 


Use any of 8 books! 


Make your book reservations now. Use the 


PLUS 
books in the 1961-1962 school year. 


(Examination copies sent on request. ) 


Stipes Publishing Co. 


10-12 Chester St. — Champaign, Illinois 


Solutions for all books available to teachers upon adoption. 
All Hoelscher and Springer Workbooks designed to accompany 
the 2nd edition of their textbook. Engineering Drawing and 

Geometry published by John Wiley & Sons, Inc. 


& 
= 
> 


NOW AVAILABLE— sass 
ENGINEERING DRAWING and GEOMETRY stcono cortion 
Randolph P. Hoelscher and Clifford H. Springer | 
Almost from the day it was first published in 1956, it was apparent that Engineering Drawing and a 
d Geometry was headed for unusual success. The comments of professors, instructors, students, 
and other interested readers cite many reasons for this success; these reasons, however, seem to 
center around five major features of the book, features all of which no one other book in the field 
offers: 1) Engineering Drawing and Geometry emphasizes understanding of the theory and basic 
principles of projection rather than manual skills; 2) the book covers more phases of drawing . 
than any other, stressing the latest American drawing standards; 3) it uses the same nomenclature 
; for both drawing and geometry, so that the book can be used for either separate or combined 
courses; 4) it contains a great deal of problem material but is not “padded” with problems; and 
; 5) there are over 1000 large, well-executed, and easy-to-read figures. Those familiar with the first . : 
"edition will find these features retained in the second edition, but they will also find many valu- 
ablé additions and revisions which make the new edition an even better book. 
Some of the new features... 
There are five new chapters on material specification, nomography, graphical vector analysis, 
curve fitting, and graphical mathematics. 
The chapters on dimensioning have been rewritten so as to conform to the latest American 
standards. 
The chapters on sketching, axonometric projection, and perspective have been thoroughly revised 
and substantially expanded. 
The rendering of many drawings has been improved, and some of the more complicated figures ; 
have been broken down into steps so that they are easier to follow. : 
Separate, reasonably priced workbooks and film strips specifically designed to be used with the 
second edition are available from the Stipes Publishing Co., Champaign, Illinois. 
628 pages Illustrated 
JOHN WILEY & SONS, Inc. 440 Park Avenue South New York 16, N. Y. 


The all new VEMCO 33/20”. A precision drafting 
machine capable of accommodating drawings as 
large as 34” x 44”. Combining much of the 
versatility, convenience and precision workmanship 
of America’s finest drafting machines, yet Priced 
At Only $59.50, subject to regular educational 
discounts. 


Also available—the Model 3300 
with special disc brake and automatic 15° 
indexing —Slightly higher in price. 


Write now for new 4-page descriptive brochure. 


V. & E. MANUFACTURING CO. 


766 So. Fair Oaks Avenue 
Pasadena, California 


DESCRIPTIVE GEOMETRY 
A Pictorial Approach 


HOWARD BARTLETT HOWE, Rensselaer Polytechnic Institute 


A CLEAR-CUT PRESENTATION of descriptive geom- 
etry, combining the pictorial approach with the direct 
approach. This popular textbook stimulates student capac- 
ity to perceive and visualize; facilitates mastery of prin- 
ciples; and insures a broad coverage of the subject. 


The ability to sketch space pictures is gradually built up 
by progressing from simple fundamentals to more compli- 
cated combinations. Special emphasis is placed on vectors 
and their use in finding stresses in planar and non-coplanar 
structures, as well as for the representation of moments. 
Throughout, theories are applied to the solution of prac- 
tical problems. All projects are complete with drawings 
and explanations. “Well-written...covers the subject in a 
very satisfactory manner.”—C. H. SPRINGER, University of 
Illinois. 1951. 332 pp., 328 ills. os 


SLIDE RULE PROBLEMS 


With Operational Instructions 


PHILIP J. POTTER, EDWARD O. JONES, Jr., 
and FLOYD S. SMITH—all of Auburn University 


INVALUABLE FOR COURSES in the use of the slide 
rule, this book provides a wealth of problems for student 
solution. The number of problems included is sufficient to 
eliminate any need for repetition for several terms. Nine 
short text sections on slide-rule operation—with numer- 
ous examples—precede the problems. A section on dimen- 
sional analysis is included. The book groups all problems 
in the same order in which the techniques are explained 
in the sections. 


“Fulfills the aims of the authors in a most excellent way 
...should be a fine text and workbook in courses which 
devote time specifically to the slide rule.”—_J. B. WIGGINS, 
University of Southern California. Instructor's Manual 
available. 1956. 191 pp., 4 ills. $3.50 


Basic Engineering Drawing 
A Text Integrating Engineering Drawing, 
Descriptive Geometry, Machine Drawing 


With Carson P. Buck, Syracuse University; and Hugh ea 
Ackert, University of Notre Dame. 1950. 669 pp.; 589 ills., 
tables. $6 


Integrated Problems in Engineering 
Drawing and Descriptive Geometry 


Contains directions for student use, 83 problem layouts, 
and 16 practice sheets, 812 x 11. Packaged in envelope. 
1953. Instructor's Manual available. $4.50 


Basic Problems in Engineering Drawing 


112 sheets, 81% x 11. Includes directions for student use, 
74 sheets of problem layouts and illustrations, 6 sheets 
each of practice and tracing paper. Packaged in envelope. 


Revised Edition, 1946. Instructor's Manual 


RONALD Books for Engineering Courses 


PROBLEMS FOR 
DESCRIPTIVE GEOMETRY 


Also by HOWARD BARTLETT HOWE 


THIS PRACTICAL WORKBOOK contains a wide selec- 
tion of theoretical and applied problems drawn from engi- 
neering situations. A valuable supplement to the author’s 
outstanding textbook, it employs the pictorial approach 
to arouse student interest, and to give a firmer, quicker 
grasp of the fundamentals. 


Liberal use of sketches helps the student see and record 
space relationships in preparation for orthographic ren- 
derings. As an aid to solving problems, it shows how to 
express space conceptions and the process of analysis in 
rough sketches. Theoretical problems are presented in lay- 
outs to be completed on the same sheet; more elaborate 
application problems enable students to exercise their 
judgment and use theory. Includes 77 layout and illus- 
tration sheets, 94g x 11, and 7 sheets of practice paper. 
$3.75 


HANDBOOK OF 
GRAPHIC PRESENTATION 


CALVIN F. SCHMID, University of Washington 


A DETAILED WORKING MANUAL for all concerned 
with the clear presentation and interpretation of statistical 
data by means of charts and graphs. Showing how compli- 
cated data can be put into easily intelligible form, this 
book analyzes in detail each basic type of chart, indicating 
its advantages and disadvantages in presenting different 
kinds of data. Gives step-by-step directions for laying out 
charts, with pointers on how to avoid difficulties in con- 
struction. 


Handbook includes the first detailed discussion of three- 
dimensionals plus scores of examples from a wide variety 
of fields. Techniques described can be applied to countless 
situations in engineering, science, industry, etc. “Reliable 
and helpful...the most successful effort of this kind.’— 
The Journal of the American Statistical Association. 1954. 
316 pp.; 210 ills., tables. $6.50 


Books by WILLIAM WIRT TURNER, University of Notre Dame — 


Freehand Sketching for Engineers 
97 sheets, 814 x 11, including directions for student use, 
55 sheets of problem layouts and illustrations, 9 practice 


sheets. Packaged in envelope. 1946. Instructor's Manual 
available. $4.50 


Projection Drawing for Architects 
1950. 107 pp., 55 ills. Instructor's Manual 
3 


Shades and Shadows 


Their Use in Architectural Rendering 


1952. 115 pp., 95 ills. Work sheets, 13 x 17. 
$3.75 


Simplified Perspective 


1947. 236 pp.; 98 figures, ills. Instructor’s Manual avail- 
able. $5.50 
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FIVE NEW AND TESTED TEACHING AIDS 


FOR ENGINEERING DRAWING 


BY CARL L. SVENSEN AND WILLIAM E. STREET 


FOR USE WITH ANY TEXT OR NO TEXT 


PROBLEM LAYOUTS 


SERIES 


Work sheets covering Vertical and Inclined Lettering, Sketching, Use 
of Instruments, Engineering Geometry, Scales, Orthographic Projection, 
Revolution, Auxiliary Projection, Sections, Isometric, Oblique, Dim- 
ensioning, Developments, Intersections, Screw Threads and Bolts, Per- 


spective, and Working Drawings for a Complete Course. 
95 Work Sheets, 8%" x 11" $3.50 


DRAFTING PROBLEM LAYOUTS 


SERTESSG 


Work sheets covering Sketching, Use of Instruments, Engineering Geo- 
metry, Sclaes, Orthographic Projection, Revolution, Auxiliary Projec- 
tion, Sectional Views, Dimensioning, Screw Threads and Bolts, Isomet-— 
ric, Oblique, Perspective, Developments, Intersections, Working Draw- 


ings. SERIES C and LETTERING EXERCISES cover.a Complete Course. 
69 Work Sheets, 83" x 11" 


$2.50 


LETTERING EXERCISES 


A DIRECT METHOD -= NEW AND INTERESTING 


Vertical and Inclined Lettering with eight sheets of extra problems 
CEaeoR ENG EXERCISES AND SERIES C cover a Complete Course. 
20 Work Sheets 83" x 11" 


$1.00 


VERTICAL LETTERING EXERCISES 


Vertical Lettering with instructions 
6 Work Sheets, 83" x 11" 


$0.50 


INCLINED LETTERING EXERCISES 


Inclined Lettering with instructions 
6 Work Sheets, 83" x 11" 


$0.50 


WRITE FOR EXAMINATION COPY OR ORDER FROM 


Sola 


ENGINEERING DRAWING DEPARTMENT 
A & M COLLEGE OF TEXAS 
COLLEGE STATION. TEXAS 
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HOLT 


RINEHART 
AND 
WINSTON 


ENGINEERING DRAWING 


EUGENE G. PARE, Washington State University 


A completely modem text, designed for 
those courses following recommendations 
of ASEE 's Committee -- Evaluation of 
Engineering Education. "...lives up to 
its jacket statement: ‘for the engineering 
student rather than the career draftsman. 
(Fred O. Leidel, University of Wiscon- 
sin) Latest ASA standards used. 


1959, 500 pp., $6.95 
ENGINEERING DRAWING PROBLEMS 
EDWARD V. MOCHEL, University of Virginia 


Keyed to Pare's text, above. 67 plates 
1959, $4.95 paper 


COMING THIS MAY--Drawing Problems, 


WINSTON 


383 Madison Avenu New York 1 


Series B (alternate edition) 65 plates. 
1961, $4.50 (tent.) paper 


ENGINEERING DRAWING PROBLEMS 


OTIS F. CUSHMAN, Northeastern University 


Primarily for technical institute students. 
64 sheets printed one side, 2 sheets trac- 


ing paper. 1960, $4.50 
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functional and ‘up-to-date te: book. adapt 
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Higgins has met this problem 
with two new India inks 
designed specifically for plastic 
and water- repellent 

drafting surfaces: 


HIGGINS WATERPROOF 
PLASTICS BLACK (Blue carton) 


AND HIGGINS NON-WATERPROOF 
BLACK (Red carton) 


Both inks have the built-in surface tension 
and capillarity to flow freely and maintain 
definition of form wheh used with any 
drafting instrument. This includes letter- 
ing instruments and technical fountain 
pens. Get your supply today. 


Drafting Material and Art Supply Dealers Everywhere. 


The International Standard of Excellence ie 


: 
ES 
the new age of } 
MYLAR, ACETATE AND VINYL 
drafting surfaces has created a need for new 
_ types of drawing inks. If you’ve ever tried to 
‘‘move over’’ from standard absorbent trac- 
ing cloth to a plastic drafting surface, you 
~ know how different it is.- 
4 
iit 
| 
HIGGINS ine co, ine. | | 
BROOKLYN. NEW YORK es: 


